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Fig.1 Schematic diagram of imperfect
preventive maintenance model
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Fig.2 Curve of device failure rate in A/C-level
preventive maintenance mode
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Table 3 Comparison of system reliability and costs between before
and after optimization for RBTS system
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Table 4 Generating uint locations of IEEE-RTS79 system
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Table 5 Comparison of system reliability and costs between before
and after optimization for IEEE-RTS79 system

TR Sor S/ MW+h) Cou/TIT Coi/ FTTE Copo/ TITT Cyo/ TTTC Cho/ JTTT CS,/ TTTE
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I 0.0942

193516.96
134497.14

23394.73 9675.85 8800.95
20273.33 6724.86 7186.75

4917.94
6361.72

1885.05
3629.25

3032.88
2732.48
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Coordination and optimization of power-grid preventive maintenance cycle
in multi-level maintenance mode

ZHAO Yuan,ZHANG Xu,WANG Jie,FAN Fei,GENG Lian
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongging University , Chongging 400044, China)

Abstract: A model of multi-level maintenance mode for the electric power devices is built based on the
effective age and failure rate function,and the coordination and optimization of power-grid preventive
maintenance cycle in multi-level maintenance mode is researched from the cost-benefit ratio of generation-
transmission system reliability. The failure rate model of electric power device is established for A-level
perfect maintenance and C-level imperfect maintenance,which considers the failure rate growing along with
the time and follows the preventive maintenance level definitions in the electric power device maintenance
guide. The analytical expressions among the system reliability index,system maintenance cost,outage cost,C-
level preventive maintenance cycle and A/C-level maintenance cycle ratio are established. A heuristic
iterative algorithm based on the combination of sensitivity analysis and forward/backward differential is
proposed to solve the large-scale mixed-integer nonlinear planning problem for the coordination and
optimization of multi-level preventive maintenance ,which takes the minimum sum of system maintenance cost
and outage cost as its objective. The impact of maintenance recovery factor on the optimization of system
preventive maintenance is discussed. With RBTS and TEEE-RTS79 systems the effectiveness of the proposed
algorithm is verified.

Key words: maintenance cycle; models;

imperfect preventive maintenance; preventive maintenance;

sensitivity; differential; optimization; maintenance; reliability; costs
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